Placental extracellular matrix: gene expression, deposition by placental fibroblasts and the effect of oxygen.
Database mining revealed 102 extracellular matrix (ECM) genes amongst about 10000 mRNA species expressed in human placenta, and these were classified into collagens (23), non-collagenous glycoproteins (59) and proteoglycans (23). A panel of antibodies to selected collagens and glycoproteins was used to examine ECM distribution in the placental villous stroma. Collagens I and IV, fibronectin and fibrillin I were abundant in first trimester and term tissue. Some areas lacked collagen I, while collagen IV was clearly evident in interstitial locations. At term, laminin was present in the stroma as well as in trophoblastic and vascular basement membranes. Thrombospondin I, tenascin C and elastin showed more restricted distributions. Fibrosis has been reported in association with ischaemia, so ECM production by cultured term and first trimester placental fibroblasts was evaluated at three different oxygen concentrations. Fibronectin and collagen IV were more strongly expressed than collagen I, fibrillin I or thrombospondin I, while the production of laminin and elastin was very low. Reducing the oxygen tension led to a selective increase in fibronectin and collagen IV production. Thus both quantitative and qualitative alterations in ECM composition may be expected to accompany prolonged hypoxia.